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(54) Tunable optical filter 

(57) The present invention relates to a tunable opti- 
cal filter having a variable wavelength characteristic of 
transmrttance. The tunable optical filter includes first 
and second polarizers each having a transmission axis 
determining a polarization axis of transmitted polarized 
light, a birefringent element having an optic axis deter- 
mining a phase difference given between two orthogo- 
nal components of transmitted polarized light, and a 
Faraday rotator for giving a variable Faraday rotation 
angle to transmitted polarized light. The birefringent ele- 
ment and the Faraday rotator are provided between the 
first and second polarizers. The order of arrangement of 
the birefringent element and the Faraday rotator, and 
the relative positional relation between the optic axis of 
the birefringent element and the transmission axis of 
each polarizer are set so that the shape of a character- 
istic curve giving a wavelength characteristic of trans- 
mrttance changes along a transmrttance axis according 
to a change in the Faraday rotation angle. 
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(57) [mm 

»k**S^. £ft£*RJ££ LT^£ 0 
MK¥M »UtfJB2©S*^Pi, P2t,S 

ft, M*©«*«ttft*it6»tt**o««*7T9 



ft i at;* 2 iti6JB«[^^-r h 
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[4#f*f»#<oS5ffi] 

1 2 coffin t , 
±RJS l 2 0fl%?-0>niIti:KI* fc*t. Sogi-^H 

±E« l IS 2 cofflJfc^on^RW- bti, 5iB 

ft^ pJ^C07 7 7T'-Ii]teft§:^X.S7 7 77^06^ 

or. 

fi«|>gco 1/2^0 fc/h*v^*3ft^7-f^. 
or. 

JiESB 2 o«*-T-tt«5MI**3&»b ft ^ >u 

* 0 

oT, 

_b|E^ 7 ^^-EHB^ttilBttfflSf *-7-28tt^±IESB 2 co 

7 7 77- 0iiteT-&tf-hE!& 2 ©fi^^KBfcia U 
JhfEtB l cofflft^coSiBW h iiaiBW*-?-©*** t 
dSft-T^Sr* ttSit?!^ 0*nrc/2 (ntefiifc) 

[ft #31 5 ] f»#3t 4 fcE*© pj«**7 -< r fc 

o-C. 

-LEft 0 H * / 4 UV^^5t^7 ^ 

[ 6 ] st#gi 5 fc«B*<pig«3ft*:7 ^wefc 

oT N 

-LESS 1 &tfffl 2 0«3t J ?-0®ii»^SV>^3mr 

[ 7 ] 5 pj«*» 7 >r T 

oT. 

im&m s ] fi#3S 4 teE*<OTrs#*:7 ^ ^ r & 

JbEft*tt*/4 fc»ft*^««^:7-f 
[ffjftgi 9 ] g»#>5 4 l^SE«cO«J^5t*^ -f r 



±ES5 l o«*-¥-atf±fE«JB»r«^olBfc»«t 

±E7 7 77-0i|te^tt-tEffS 1 ©«**ftt«:E«B 

A^*I1±I2I1^®^, ±E7 7^7-IhNS^ Jl 
railBSf*^ at?±E« 2 <D«3t^o«g^iii@ L N 
±E«B#rfR^e>3fc*£tt £ JiESS 2 co{B#T-co3i@«i i 
*4tftSr6 kt5i*l!l, 0 *n tc/2 (nHSIS) 

MMfcS 1 1 1 BS* 3 ® l 0 ^BJ»©^rtC56*7 >f /v* 

±E£ 0 tt * / 4 \zm bv ^^TK**^ a^. 

1 2 ] 1 1 isiiEMi© «r«jt*7 >r 

-CfcoT. 

_tESfi i arfiB 2 <Dmft*<Dmmtov±E.^\zwr~e$>z 
^m%^7 a**. 

\mm 1 3 1 mxm 1 1 ke«copj^#^7 -< 
r&ox. 

2 ^3fc^©aa**tt JiB«B^^©***ifc 

[fif*3t 1 4 ] gf*^ 1 0 KE«cCO pj^#^7 ^ ** 
rfcor, 

[»*^ i 5 ] t»#Ji i o ^essco nrae*^7 * ** 

1/4 R**S:Ki:iflliLfc^r**^7 ** 0 

mxm i 6 ] i ^E«co pi*** 7 ^ /v^ r 

^>oT, 

±E7 7 77-0^^ 1 RXfm 2 CO 7 7 77- IfiHE 

^bft«9. 

±E1S@^ J f L ^±E^ l &t^m 2 co 7 7 7 x-lsHE^- 

A*3fctt±EtB 1 ±ESf! l co 7 7 7 7-0^ 

^ ±EUBSrtSx ±Um2<07T9 J r-®m*RXt± 

2 co^3t^comsi-3ii§^5 ^rac3ft*^ 4 *** 
im*m 1 7 1 n&m 1 e i-i£«co«i^^7 ^ )\>? 

1 CO 7 7 77-0^^77 77-0^ ^ ±E 
I2C0777 7—0©^^ 7 7 7 7— t 

^ L < ft 5 J: b \c±Km 1 XtWB 2 co 7 7 7 7-06 

±mmmmm^nm 1 atf « 2 ©«i}f^^b4 d , 

±E7 7 77— EHE^tt±EIB 1 2 0*B«f*^ 

coffflidKttkft, 

A*3ttt±E* 1 JtEJB 1 ©«B*r*T-, ± 



E7t?7*— @*HF\ ±E» 2 ©}IJ@ifr3f^-£.tf±EffS 
[W*JS l 9 ] «** l 8 »!UB«o^raC36*^ A* 
.LESS 1 RVm 2©1Sffl5f^0^ffl»42VN^WTt? 

Jbot, 

±ESS 1 RtflB 2 fcRIt feixi 

A*>ft»i±EffS 1 ©fl3ft-T-fcttie**l.S ^1**^7 -f A- 

[ga^jg 2 1 ] m*js 2 o te»«©?ia£**7 ^ a* 

±E*TSaWS*-Hu S5iJfctWB2©l/4ife*tE*: % & 

mi&o t m2©i/4&fi«wrai-ia:<t6.^st.p io 
©^7 t 7x-laH6^i Sr«*.rvS^3t^7-f A 

iE^r^HBH&T-H:, 3ftlB±fcE«*^*:»»** 
©^j£«#©»3a^»5£«>e>*t;fcffiJ: 0 < ft 5 

[It^2 3j mW%2 2\C$m.<D H >V 9 

±E» 1 StffB 2«JH4±E««3t*«t»«r3*ill'*-5* 

tiFMn £ *x5 ^l3E3fc¥ 7 A * . 
[gf*^2 4] tt#JS2 2{;:E4!i©BJ^ft^7-f A* 

±E«JWWilMH:.fcE* l £.tfSB 2JK#*^r^^PP 
±E««5©EttmS£«rSBfi-f-5W3E3fc^7>< A<*. 

W2 5] B*S2 2i^Eife©^^7^A^ 

±EB8IMP*n¥IS:l4±EilS l 2 BSJfSr-tiv&h^P 
iPi"5^ l RttSJ 2 ©««*&■&*, 
-tE»JWSSE#&W:±EffS 1 #.1*® 2 of«5©Sli 
ffE©'>ft < i: t-^«riQS-t-SBI^3t^7 A-*„ 

2 6 ] tfsftgi 2 2 tffi«0 ^#^7 4 A* 

±E^«>s»e>Hfcffitt±Eai«t3t^soaS'fka J te|P 

SEft^^A*. 
[|R&9(2 7] W**lfc:E*t©i>ra£3fc*3'.fA-*T? 

JbE* l RU<» 2 ©<B3t^ tt*;h/ j e*HgJB$r<fe«a» 6> ft 
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6f lWf 2©< ^tflS^ftlJ, 

RSiSVi2©< SUMStt. l©< £U<«©lfa5 
fi.tl«Ji£95^Jeix^eixKS5 2co< $tN£©j£a5£.tfTSglSfc. 
*tft UiLo*rj$:i-5ffiP]±^Ev>^qzffi::ft 5 J; 5 KE 

$l©3t7r-f/<t, KfBl©3te7r-lv<&'e>©3fc«:± 
E»l©< StftSKW^STfc*©^©^*^ 
±Eff§2©< ^^^©ftfc&JfcS^SS^Wl^X 

©^©Wz-XKU: 9^3l€&:ft7fc3fclf-A#j^©£# 
©TK:»di-5* 2 ©ft 7 r-iv<fc £ jgKil*.*:^* 

^7-fA*,, 

2 8 ] mim. 2 7 CSEto5I«3t¥7 -< >\>? 

±ESB 1 Rt/m 2 © < $ t*E©#* ©ffii3£#8££ £ 
0" > ±E^2©ft7ri'^©='r©ii:S$ra > ±E£S 
2©V^X©£u£S§8ft&f t-rsttlJi, 
f s i n 0" < a 

[^*« 2 9 ] g**^ 1 fcEt01ir*)fe*7-f A* -e 

±E* i ©«ft^ttfflHtfrfe1£a»e>ft5Sf5 1 ©< £ xm 

a»e>ft>?, 

-tEf& 2 ©ffift^(4^^:h^Bi^lCa>fcft5Sg 2 & 

3 ©<£#&*>(=> ft*), 

RTj&n&m^ti'mm 2 © < $i*K©i£gi5&.u ! iisi5K: 
*tisju ^2©< $tj«)E©iias.w ! jegi5^^-e^ 

^3©< ^U«S©l£g|5fi:0«]Sep<c*K6]-t-5J;p^EB$ 

aSl©*7T^'<i:, 

^»l©ft7r'T^d^©ft*JiEmi©< £t*KKJi; 
ite-t 5 fc »©f5 1 © V' >-X t , 

±IEf3©< ^V«^fc©ftSrm^^*5B2©v>-X 
^®2©W>-X^J; t>mm$nfcft^-A^0f^©*# 

±EB 1 SlU 5 ^ 2 ofli^tt^ivPix^MSJHMt^b* 

sib 1 atj^m 2 ©¥*gft»e>ft 5 s 

|Rl©3fe7r^^fc. 

mm 1 ©3fe7 7'f/<*^©3fel:±EI l ©¥tS^«i^-t- 
5fc«)©^l ©uyxt> 

±E® 2 ©TffiA^ ©ft§r26J?i£iir&SS 2 © t-yXt, 
(g» 2 © i^-VXIc J; i? *!R£ft5tft f--t.^^©*^ 
©Tl^^-S-tS^ 2 ©ft7 r f ^ t S: JE^ffixTt-BI^ft 
^7^A:? 0 

[t«*«3 1 ] fltjftgl lcE«©«r^ft^7^^^-C 



t 



±EfB 1 2 <Dffi%;*<DWl\Z.Wt btti^ft < 1 

1 ©fli*^ ±IE*B«*T-» tfcJbE 7r7 x-Hl^ 

_hiE!f§ l RXtm 2 ©fiJt^oBI-RIt feftS^X^ffi-?- 
trite**.* 

[00 0 1] 

teflM"*. 
[0 0 0 2] 

[tt*OftfBl ifi^. <«*-tt0. 2dB/k 

JfHbSti/a^S. ft:7 7^te:fctt£«fk£*l« 

[0 0 0 3] S§5fe*P^^TV^5^tlS*gai^ WBStta 

*3teott**r«irfU»*tf *:««-*- 5 i 5 teftJfHSKtt: 

!>^K^77>f^*^ (ED FA) 14; St^ffiUM* 
fcLt<Dx;^^AK^7 7-r^ (ED F) fib 

je^&nfcftfi&^r-rssK^^jts: edf tew*&i-afc 

tel. 4 8 ,im|«f^tt S^^^l^Sr t 

k«£ot, &*i. 5 5 vm&&t*m'&&mmt>ti 
ffi«t>*Dbtb-c^-5o scorns, ^m&^-vT'^mtit* 

[0 0 0 4] 3t7r^^t-J:5e^fi«r*S*$ 
i£*#«U#fi (WDM) 
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[0 0 0 5] WDMaS5gfflSttS^7 l ^fc3tit«*Sr 
WAti5*a^ UlUf*J»«# (Wyf/PH t 

wsita*fi»»tt («i»o«*i»tt) fcio-ceasrem 

#fHIK<*Jh,5. EDFAlCjSV^It K* 1 . 

5 5m m<OififfT?3pJ*Ha*^C5. KttR£ 

»#/h*V^«fc***ta*--Y*/l^O*SNR <«*** 

[00 06] 3fc«««^fUftflU4l^»^«fcX>l^.' #J 
#Wb»«r«v^aik3»-C*6. #J#ffil4£>J&«te J: 9 
*> 5 9- -y *&<oyt s n r <D*fb #»*ite ft £ J: 0 t> ffl 
te. *fflttffi«teKi* feftfc#IMWWte J: ot«#* 

[0007] fuwwbSi Ltttffl^riBft*f/w * t 
v^te, aa4* (xni» £>&*#«• (Sii^^ft* 
«H~a J: 5 !2i^r8C«*7-</^<D«*»tt*R3e*ii/ 
©/^-©ft^BfflS^/hS < ft So 

[ooo8] ««ttft^r«^ft*+6^r*** 

^A^jWHfeJvCV^a. ^(Pfltaft^^yi^teJsv^ 

^cD4 ] ^ft*^5v^tePJJhft*^o+^ft*^^>^b 
BP^> aa*©«*4Wt«r**.S<*ttft*«>*« 
#R*©*©*Wtefcffrt-6. 7*Y=>9*?9 
y a v?— X (Photonics Technolog 

i e s) tfc»»blt»*i^rv^6^I«3ft*7-f/^^tt, * 

^Jyh bf— » 3i7-f (S p 1 i t — B e a 

m Fourier Filter) ^rS^IHSI^ It 
*59, »«»ft*«fcJ:9, **Cj«JMf«"Cft<iaJh* 

i?ft < aa* co$a<o^ [dj ^ t> pj^ -c ^> a o 

[0 0 0 9] *7t. «««j4Br«tt»3»ft<m*tt*« 

mot s^o&*4#tt£ ^{b ^^r^w^cDx^aRr^ 

3fc*7 -f^*fcbr, »i6BS©vy/Nyx^ (Ma 

ch-Zehnder : MZ) jfc&7jA'*'*Ta—X 
YOrrfJ- 4 y 1-rf}\>7 4)\>$ (Acousto 

-Optic Tunable FilteriAOT 

f) m*tobtix\t^z> 0 

[ooio] Mtc x mmmy^^^m^mmt^^ 

1 3 0 3 3 9t) 0 

[0011] 



Z3t*7-f^^AOTFIM, *fiE*>iwa, (D 
■WrflEEtfKVV (2) V\ (3) 

[0012] ^ (i) mm^o^m^m^x 

tto-cWv^«tt#»feix5s:t, (2) «« 
ftfiiaotWii^M:^ (3) EBIb«jE*3{& 

[00 13] ^frb<D3k\**Wktt^mft^'7<<>\'*<0 
fflfcb UTJi, «fP¥6 - 1 3 0 3 3 9*&«uce«t3 

7 4 tt^TSSft 7/7 t*— HUB*! £ 5 ^J^7 r 7 

[0 0 14] iot, «SOlfitt. Sii^o&fi^ 
[0015] 

[RJB&#Sfc-f-a*:«>G>^R] *»W«>*>a«IBfc'J:a 

&i&xfm2<Dmyt*t. mmmm^t. 7777 
»5e-r53i@tt«r^L,rv>5 0 mi aw 

o-cstje<*na. 77 ^x-nrts^m, ffn&tff§2<o 

KMNSffi:. ^®JfT^ J f-o^|fti:miRU ? ^2co{l7t 

^o#*©aia*t^«»ttttBBB«ttts ais*<z>iK 

4-*. 5 imSMS^tt* 5 y 7 77 -EME* ^ 

So 

[0016] ^(omm^xbt, m^amAiwntm 
»**aiB*o*o*iejfcpraEicfto, m&h. Rit& 

SfeSMt £*a £ h 5 J: 5 teft 

[0 0 17] ft, *ISW«B*-ett, rgii^J teS^S 
i|J*kLT*l**>La. 
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[0 0 18] 

± £ ^J^3t^ 7 ^ * Ofl*j£Xtfftf£&3£#i- * ± T 

ovNTSfe^-fSo «B*r7-f/P>tt, Bi<offi7tT-P 1 
«B««BPk, Jg2<D«3fr?-P2fc*:, ai^*<o 

7tKOP^WT«ZttSr*-t-aia5EH*7cffiS^ (X, 
Y, z) tfSUBSfv^a. XSt&T^Yfft 
tt, tJvWis «JB«*EBPOJft^Mll (Cl«StfC2 

m \z.mj^r>. »i«*^p l^aiawitYttids 

iatttYtt^^ft-rftSttftfir*>5o ft. r{B**o 

aifittj aia-f aiffi»ffl*«>ts»*[Ri^— «t 
0-tt»fcr±. *o«jirf«:aai-afli*c(«*#«:ft 
3e^a«ii:bT*«s*xa. 
[0019] si <omyt*p 1 &aa ufcittJisffl*** 

ffftffl3tffiS:«-t-a*»t C 2 tffcWttflMMB*:*-*- 

a*»fc i5i»(is*br«JB*r*B p ^rta^eaei-5o 

^tib<D 2j*7>tt1SJBSf«B P ^feffl* Sixa £ # 

<g\ ajB*fSBP<oui*^i3v^T-&**tta3t'^«*tt 

«P3<B3ttf*>ad^t>*oixftv\ JB2©fli5t ; ?-P 2oaifi 
SB2©«3t^P 2lcAl*i-a«©«3te««^«fiF : 
-rZ>tc#>, KSMioTSftSo «*.tf. SB 2 co{I3fe-?- 

p 2 oaatt^fcaiStS^iEJiftfi^fcTfT^fta £ .5 
B5e**fo^at-*-ai. ^©Sfio*i^t5i2© 
{1^^ p 2 (Dai§*tijmsw^ i o o % t ft a 0 tt i 
tt»ttatt*fc*5v*-c«: ? m2<omyt*p 2<ommmt 
mx-t^BMMm^Mhx^ »2<ofi* : PP2oaia . 

*> o , »uott*©«Rai*^sH-a« 2 p 2 <d 
aa*»i«rn«3fco«rn*fci6cfct>«>i4a. 
^tcur, ro«jB«7-f^^oaa*tt3t©«*«j:tt 
#ur^ki-art^*ao 

[0 0 2 0] m2<0 (A) ^ (B) H^*CQ-6J^^ 

7^/v^o#tt<o«S:tt9B-t-a*:«)©H-C*)ao Mz. 
^ ^FBflspe - 1 3 0 3 3 9#^WC|EttSixXtNaRl 

B P WUt, 77 77- [HHK^-&^20(Dl/4jKS 

TWfflw^^ki-aipftRfiiwt^wfc^^^a. - 

(Djfc*«ri4€r^.^ai»tt*»o»«tt. 02<O (A) ^ 



(6) 



ftffl¥-l 1-212044 



[0 0 2 1] Sot, rcDRj^3fe^^^^^$rfflV^6w 
[0 0 2 2] 0 3© (A) <B) tf N *38M^5I* 

©mx&a,, m2<o (a) -c»i#ttftj|»ojgtt#sefi«) 

tl^^f^fc5©(^Lt, 03<^> (A) \C7jk£ 

tf|g|3co (B) te*Sjh,5J:5fc, HLit«*«*fc:*5l* 

[0 0 2 3] #Cl;i x HlOfl[ffl*f7^^^^oV^03e 

E lsin 6 +E2cos 6 =sin 0 sin0 sin (cot+ £ l)+cos 0 cos 0 sin (cot+f2) 
= (sin0 sin 0 cos € 1 +cos0 cos 6 cos £ 2) sincot + 



(A) RT* (B) fci^Sti,* £ 54»tt«r*i-»^r«* 

B>r7-f /l/^fcjav^-c, fBloflaft^P l 
Air, «fl*rttBP4>%4PM (C lf4RT^C2|ft) 
|2©fi3t^P 2(OSig#P 2 Ai:*, B 4 ft & 

K2i^4tft$:^U Si§^P 2 Ai:C 2$&k 

[00 24] SiittP 1 AI^WtI^ iS&flft s i n 
(cot) aSAltUrt:H#, ^JS#r&BP£aii@Lfc#<£>C 
l (fttcsmft^E UC2 M^¥fT*^5>E 2 tt, H 
/£#Ottffij§ft£^ft^ft£ lftffi 2ii-a*. ^ft 

El = sin0sin (to t + £ 1 ) 
E2 = cos0sin (<o t -h £ 2) 

tmvzo »2©«*-T-P2tajfc*oaMirt 



(sin0 sin 6 

fcfcS. ttoT* Sia*<03feS Itt, I = cos 2 (0 + 
0) + sin(2 0) sin(2 0) cos 2 (( £ 1- £ 2)/2) k ft 
So *B»KBP©»*Srd, HJHJrtfBP^JtS^ 

1(A) = cos z (0+ 0)+ sin(20) 

tsni^SfS. (i) ais*»«tt, 

[0 0 2 5] 1/X = a A + b 

1(A) = cos 2 (0+ 0)+ sin(2 0) 
flMifefta. w F S R (Free Spectral Range) 

■$-;t$>ftao 

[0027] FSR=l/aH (2) 

BfKOFSRft#6fc»tett, ^S^fffiBPO 

a 0 

[0028] £t„ (i) 5tfc±9, A^atf/xiiA 
a o H6*r#Ba+5fc, 09*. tf, ^0^tc/4 (4 5 

tt«>»k©«^-^*tLTv^a. iftttJiSia^ exit) 

Tfc»9, «WttFSR-C»»jk*tbfc«»ttfi"C«>5. 
ft flCDffit L,XjE<Dmk&<Ofe&2>Z><D\X C2 

[0 0 2 9] fteSr»k**SB[*tt4*fett. i2© 



sin £ 1 +cos 0 cos 0 sin £ 2) cos £ t 
k. 

(£ 1 - £ 2) /2 = 7c /* d/A 
(A) 

sin(2 0) cos 2 (tc vd/X) (1) 

mk.tt, B5|Jl^StL5ttt^ JS*»«Srl 50 0 nm 
-1 6 00nmtf5^ a=4. 165X10-' (1/ 
nm 2 ), b = l. 29 1X1 0 3 (1/nm) £4 a. 
[ 0 0 2 6 ] feoT. b UT**t«S<0*«:#*. 

sin(2 0) cos 2 (tc A/FSR) (1) 7 

«3t^p 2oajg«p aASriEHB-t-a^i-cfca. m« 

waansrEtK-faiB^SraKiti-a - 1 #-e# a 
««Ww»^Sr*brv>a^ia!3t^7^^^^ i^jitt 

\^ ^5S:7T?7M^^^^v^a#»#«*3fta. 

[0 0 3 0] ft ^2(D{i*T-P 2<DSiittP 2 A 

aSC2»£ft-rft£Xife.!9, JB2<0ffl* J ?'P 2— AWS 
fta #<9«#; M km 2 <DMft* P 2 CO^aStt P 2 Akt* 

Jt^P 2eo3iaiiP 2 A&IUfe-rarirj Ji, f!2© 
UfcTP 2^A»*tba3t^ffi5ttt*0te-fawi:j fc 

HRWlCraCTfcao ^Ot, Pj^7 7 7T"[H]g^ 

$r^x.a ^ r ^^-EWE^SrWitaaKJBlfMRB Ptf2 
<Dffl3fc^P 2 fc©IBICE«U ®2<0<l3t : iFP 2^ Alt 

*ixafli*o*ttft«riae+*xtf, fte*»kbfc©fc 



[0 0 3 1] £fc, I^Ci 9 fc, Rjf7T7f-(He^ 

ftjgl^fliafe^P l iaJB»f*EBP©IH^BB«U 

[0032] 17© (a) &t* <b) %&m-rz>b, -t 

Jx-Pix*:* W fc £ £ "5J^ft^ ft V* 2 ^ 

««t»#**S*tTV*5. B7© (A) l^$tt5SH 

(B) fc»S*t5J(S2SWS««-c»±, ^imyryy'—m 
(g^FRttSi coffin P l fc«JH»HRBPfc©IBfcK 

[0 0 3 3] r^-tf, IBifttMB2j(afi8«©#^fcJ3 

ffi-Ctt, !SB*TffiBPftTJ«^7T7X-lHlte^-FR 

tt, Si^P l fc»2<D<B* J F-P 2 i<DHU:Rtt 

Sw£i--5BBB*|P l A*r^L-C*5t), » 2 ©{8*^2 
tt. Si8i-5«*^fi3fettS:ftSi*Saia»P 2ASr«" 
IT^So »H*T*BPtt, 3i8^*K£2{l3bft&IH 
fcl*;t&*t5<fc«ii*:*^a#^tt (C 1 Wfttf C 2 

E}(BftS:-^x:5o ^rUT, «JBSr«B Pft^aC^r 9 
EHB^FRcoaa^JWffi*^*! (Wtfcii) St 

tfl^SiSWlP 1 AfttfP 2A(D«ttWilt 3 
[0 0 3 4] *JB*f*BPOJ|t*tt, BfROFS 

Mt^tfti^ ISSifrBB P £ LTte. i/4»*fi 
^l/2«fttEfcl»tfH5«JB««fcit'<T*<, A* 

0 0 tt*fc«3-ra<fcftj£«r**.5 - fc S*JB«r 
[0 0 3 5] B70 (A) fcl^£2ft/&S 1 Hl^lT 
®ifrEBP s T**7r5^H§I^FRftt«B2^«* 

■7-p 2tioi«fcjiai-a - 

[0 0 3 6] 070 (B) \Z.7fk£tlZ>m2&mMffirt 

r±, A**tt, jaoptfioriicajt^pi, w 

SE^r^HUlE^F-R. aJB»rtRBPfttfSB2©«3t 
^P 2SrroBI^jiig-f-5o 
[0 0 3'7l- H8tt*»WRiJ:a^r*3ft*7-f/i/^o# 
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raHftTcOflBK (X, Y, Z) tefcv^T, z 
itt*»OPfcWt*)5iU YttliSlofi*fP 
loSi@$*P l Al^m-ehZk-tZo 0, 6ft 

[0 0 3 8] 0 :ffiJSJf4EBPOC 1 «* £ SIS 1 <0<l3fe^ 
Pl<DSig$4PlA (Y«) k «F*tt, Y$ft 

[0 0 3 9] 0 :^S®5fffiBPOC 1 (* i: fg 2 ©ffift* 
P2tf>Sifi«!P 2AiMtft. ?3F#l±> SiSf6P2A 
d^fcc ltt^[Rid^oXIfil^i--5t#^*'lHlt) kitZ1k& 

[0 0 4 0] 6 : JBlOflHt^P KZ>j8iS«lP 1 A (Y 

M) tiB2o«3t^p 2<oaa*fcp 2 Aiasfti-ft. ?? 
Y*fcd*e>3iawp 2 A^fta>oT[H]tei-5£ a?M 

[004 1] tfcoT. 0 = 0 + S £#5 0 ^77 

o^f^ n xw^foYttJcrfij^oriHiei-Sit^iEi 

[0 0 4 2] ft> H8 1S1*1V*T* «F"l§-PS-C«*:h,5tt 
R (PJSr^iri fttffi*l<0«rau a = 0tfe^i:U:i 

[0 0 4 3] ^^7-<^^oSia*3fi*^»«»# 
ttfirWr^S^feJzitt. (l) a**6Wfe3&»ftJ:5l^ 

r S in(20) sin(20) d>^^07?^>5j tV>5*#fe 
Stt«£4lff«>S. ^<Dlt#>^ m7<0 (A) fc^Sfra 

tf s <f>*n7t/2 (nttfift) HI7 0 

(B> \z7jk£tiz>m2^i&Mm<D± o 

fflS:«»'*-5»*fctt. 0^n7c/2 (nteggfc) k~t 
6. 

[0044] A4Wft^ itttf , *o«**I8»:V** 
■T-ds*<oaa3t«Jifttf-t"^tt. ix2tr^JTS$tL5 
>>3 — ^X^t? h/V (Jones Vector) fttF 
2 X 2^85*15^3 - ^Xt h 5 y ^7 (Jon 
e s Matrix) f££ t3^S.^^5 0 £fc, ^iiiS 

[0 0 4 5] H9li i7^ (A) I^^^ISIS 
V>5o 0 = ti/4 , 6 = 01: U 7777- 

■6A«t»k**tv^. (dB) x i 



(8) 
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0. 2 5St;-o. 2 srfcSSSr^lt'Si: LT, 7r 

[0 0 4 6] <*> = 7c/4 £ Lfct^^H ~6<a<7c 
/2-6co®SH U/2CO|SB) r> Xte, 0=-tc/ 
4 £ Ufc^lCtt, - 5>a>-7c/2~6 C0©SH U 
/2co$Sffi) T7r7 7M§H5fca&*ib£*Ui, 3ifi 

[0 0 4 7] *fc, roBWfcfci-fclK 6 = 0, ipt,3iB 
ttP l A&r/P 2A«r5v^WrJ!i-*-5t, SMb^S 
7 T 7 7-^6^ a coflF-^ttjEil If t> fe 

^ 0<a<7i/2XHO>o>-7c/2ti^ 7t 
77— [U$E^ a $T-^^]^lt^^-X.5^^T 77—0 

07<D (B) ^S^5H*»««2:*5V^tlRl«T«> 
[0 0 4 8] ^tbittigfc:, 7 7 7f-|H6*aW 

«WP*7fcftO a = o ^ftofct^tt:. jBifl*J&5K«K: 
fc. r<Dfc#Ulte-7i/4<a<7c<4 7 

^^m^iSffiLTtprffi^r 77- nME^as/8v>e> 
7<o <b) *^i2 mmmm^^^x * mm<om 

[0 0 4 9] m9(DX ^^tt^ttS^Jf^^^ 

567r^iI^>*7^fc:i3V^T, 
[0 0 5 0] H9^»*jL5»ttSr*i-S^iaE3ft*7-f 



^5 2o(DKSo4 3 ^ffi&^«g««o^^^^51 
I* J.o, {£ffi^S»«cO««ci|iiS:FSR01/2J:i9 

[0 0 5 1] 13 1 1 te, 09^^Si^5^77^^v^T 

-Mtft*iL6CjRfc^»**«o*t«*i:L. FS 
R© 1 / 5 tr«[ffitt5i«2: LtlA;««'CfcS. ft* 

fc, ^©«tJ*CH, 7T77-0$S£a£^b£'£Tfc 5 F 

i-57t^^ N &±ftm&&wbTtt£tix^z> mi 3 

[0 0 5 2] Lfl>Lft#fe. HI l©««feS: 3 firf5«ISE 

^Tco2o^S^%^f 5 ^b5o 
[0 0 5 3] £-f\ mico^^ SifittF 1AMP 
2 A©V>i**L^— * taJBJfKB POClttfcMtft 

tf s 07(D (A) ^^^^5^lHffi?gli^*5^X^ 

o<0<Jc/4«s**:$ti/5J:5l2:«0S:KSU 
0„ -5<a<20-6 COffiSB-C7 r 7.7— lElfoft a £: 
*>5lM** -w/4<0<OjOSJ«rt:$:h, 

5J:5fcf!*«:tKeu £-O x - 5 > a > 2 <*> - 6 co$K 
It7r a'SrSE^S^rS. 
[0054] 01 2 CD (A) (B) C0#*I1 X 0 = 

tc/6, 6 = 0 tU 7r 77- isttB^afc^b^ft 

1 3ttBl l«J:*5»t5«a-K*o«iH^JPCTHl 2 co 
(A) ( B ) ©#*|;i^S;h/5Rft^«:ffi*LT 

[0 0 5 5] mi 3^P)i^M.J;7^ 01 

t«S^S 0 (IU Bl3©»m 7 7 77-0^ 

a u-c w«**»bi-s - t t-ft 5 0 

[0 0 5 6] (B) \Z.7jk&tlZ>$&2mMteWl\Z.*3 

^xn s o<e<K/4tmti&lnZ>£ofce*m'fe 

Us IO x - 5 >a >-2 0 - S<D$mX7T 77- fH 
(Bfto«rRfl:**5*\ fcSVMS, ~«/4<0<OdS 
«VtS^5J:5^0Sria:^U lo, -Ka<-28 
- 6 o*5ffl-C7 7 77— lae^aSr^b^ltSwi^J: 

oT, ^7 CD (A) (0*l*lfiJglB^j3«t5<Oira«<0 

[0 0 5 7] |Sj H JBio*jfe^J:'9A0Xtt*eSr±7i: 

7777-06Aa^^Wt5 

^7 r 77-0^^1/^: Z>£5 t-ft 

5o 0 7 co (A) i^£ixSSiHffi««K;^ 

Ttt5 = 0 fc+S^fclciJ: 07co (B) ^ 



[00 5 8] ft<t>Xtefte&±n/4 
fcJOW&ftaSb***, 014© (A) XT* (B) CD£ 
^Tj^tbS £ l/4&g;ffi£ii3Jftte©^®^ 

[0059] 014CD (A) 
^*^^-f^^^>»3Hife^^ 0 7<D (A) Kl^S 

ifrKB P t OMfc: 1 /4 ifcgrtS 2 ^f+JPtt^Klt btbT 

[0 0 6 0] 0i4co (B) U:^£na#3&9H£J:a*J 
^7^;^Ol4lIMj:, 0 7<£> (B) 
ttS*2«fi»tti:S*ltbr. «JB»f«BPfc»2«>« 
ft^-P 2 i<OBB^l/4»«|R2 / *(+JlD»fcRH-bn 
^a^T^mf+tf-kfta. 

[ 0 0 6 1 ] fg 2 O^fttt, » 2 COffl^P 2 fc LTS5 

*Hi#^srJB^a#tt-c*>a. mtomxfri 

[0 0 6 2] 015tt x ^2(Dii^P2^Lrt = 
0. 2 5 (-6dB) Offi^MBft^&fflVV 0 = w/ 
4, § = 0tLt, 7777-@6ftaMl:^^ 

*\ Bl 6ttHl 5 Six SaJE*«H4o— U 
T»fettfcjfi*1*ttSr^bTVNS 0 Bl 6fc**£:h,a«r 

[0 0 6 3] 0 7 CD (A) ^^^5$ l^Mi^ 

iri-i: »9, i*** (*a»fifci3tta3i»*<0 
*T^$SB) «r**fc-*-a a. M»L*:J:5 

it*"C«?5d>6-e«)5. 07co (B) 

tt, e=±7c/4JcR^-f-5^i:^i:!9, Ir!C<pJ«* 

fct>* 6 = ott8CtfcJ:!), -*fifc77?f f -i 
<EA a 5 T 7^*- [§](&?■ SrJI^ a c t #T 

%SJ:5^ft5 0 £fc> 07<D (A) 
**»t*sv^tt6 = 0i:-rsr.fcfcJ:9, 87 
co (B) fc»**b6JB25WS*»2:*5V ,k rtt8 = e 

[0 0 6 4] *litfJ!2©*ttlt **«jfefc*«© 
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0 7© (A) 

<g\ RGlftlcttttAaiMU'O (£») co<i££9#a 
B9)D>?,Wb^4J:5^ (dB) te^S 

R;*:fc:fta. d©J:5ft«Ftttt^7 l A3lffi±»*u< 
&VN»^d5fc5o ff§ iXtt*2<D*jfeSrJH^a 

Z.b\z£ 9, (dB) fc*Roftte»;ta;ii: 

ansrtBifc*. 0120(A) St)« (B) 

[0 0 6 5] HI 7tt^%n^J:SFrX%^7^^^) 

-ckrw Ltcmmmm ^x 1 oco ptsc ? T 9 m 

P 1 2 coigftT- P 2 OH 2 OCO Pj^ 777 -r— 

gHE-T- F R 1 &U<F R 2 jflSRrt fctlt l^a j&T«HSM+l* 
fetLS. SIfflB P Ii7 7 77-06^ F R 1 RO^F 
R2<DRBteRI*fciX5. 

[0 0 6 6] J: a*. :^"C(:ffiWLti6 

0 = ± tc/4, 6 = n7t/2 (nteftjft) fc U 7 7 7 
T-lHl^FR 1 I^J;ot4i^^77 7f-[H]^ 
ai t7777^ HI^FR2iaot^^577 

77-0^a2 & N qi =aa Srftfeft^felaHE** 
[0 0 6 7] A*3ttt. WOPMoT, Si CDtift 
7lr-\B\m* FR2MS2 cod^ P 2 £ £ COjIg^ii 

ig-ra 0 

[0 0 6 8] 01811 0 = tc/4, 5 = 0i:L x 
y^^Hlfe^a (ai &tfaz ) 0 < a < n / 4 <D 

a o SB2 0«* : f'P2fcLrtt«5MB36 J f'* 

JBv^&JvCi^a. 

[0 0 6 9] 01 8A»feWfed»ftJ:5l^ 
2 Srfft^ft^feft^r^^-iaWlftJMbS-fra*:* 

iC N 0 1 7 OS 5 *JB?gtt"Ctt, ®m*-~ yh4#77 
7T-[e]6^ F R 1 WF R 2 |C«^^T^5 0 Mftl 
«yh4|i, 7777-0lsi L FRl iaot^t^) 
^57 7 77- leJteftai i:7 7 7f'-[eIte : ?-FR2l: 

U< #5 J: 5 |H7 7 7f-|HHE^FR 1 RXfiF R 2 $r©J 

[0070] 01 9tt*»wfcj:a^r«3t^7-<^© 
S6^jsjgffi§:^:-r0T*>ao ^conjfijgffin 

■CcoHJEJgffi-ett l ocomHJrtSB P jWfli^ fe*vO Na 

COir^itLT, 20<Dlg®$TffiBP lSffBP 2d3^l 

(omyt^P 1 i:»2<Dffi^P 2 i©M^R*tfettTV^ 

a^T^mf+itbna e 



(10) 
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[0O7 1] ^ISE^t^^— EHBT-FRH:«JB*f«BP 

Plexor. mi<omft*pi. mmvr&BP 1, 77 

7f- El^F-FR, 1SJBJf«BP2R^2 0<B3t^P 
2&c©lilHK:«ifl-f"5. 

[0 0 7 2] ^Oj:5^20<DfflJS*ftgBP lSU^BP 

1 P 2 CDft^lJIOV^itir^CD^ 0 £: IrHH^*!/ 

2 ) . £fc N 0i =±tc/4, 02 = ± tc/4 , 5 = n 

[0O73] 02Ote x 0=tc/4, S = 0£U 7r 
77^0^F R<Dmfcft a%0<a<n/2 <D%mX 

5 0 »2©«#^P2ibT«»#iB3te^£JB 

[0O7 4] @2 0j&^WfcWJ:5^ aifl*o»e* 

fc0fcfc«R*^#4§&TV^ o Ell 9(Oi6 

mmj&m^m^xh, s = o tts^tmio, — 

{^pJ^CD^ r 7 7*~ a ^^5777 7* — ©fe^ 
[0O7 5J 02 1li*^ia5^*f7>{^O 

ffift^P l ^20(1^? 2 toMfc»*te>tb5^I2E 
6 ftftSDttfcflritTV > 5 - b x*mttV Z>frZ> 0 

[ O O 7 6 ] Ml <Dmyt*P 1 > ffiS^fffiB P N 
r 7*7*— leWE^FR&tWfS 2 Offl^P 2110 7© 
(A) l^*Hs*l*JB*lB^lpCTiB«*tbT*5 

9. *J^f£*@T- 6 ten i <omat=^ p i £ *JB 

[0077] m2i <Dm&tem\z.£z>t\ s^*©ss 

R \c J: 0 bftS 7 r 77^0^ ©XffcfcH* o rS 

ni3o (a) (B) i^j:5iftMbfc^rae**7 

^^©«H4»fc4<, HI 2 co (A) (B) IcJ: 
[0 0 7 8] imftl«o««Sr* 1 b*«bfc«ft«>#©*' 

*ftRBPO**«li«>ft-rft«#n jc/2 (nUlt) 



[0 0 7 9] pJS#fB^6 fc Ltlt M^tfL i NbO 
b*»bfta*&, *«C**aWft*rJ«flBbfc^r*flr4B 
[0 0 8 0] 02 2\ttftW\Z£Z>»I$Zy£¥7>(/l'*<D 

*i*<otW»**- 6 U -ej^ffiT- 6 ©!Eft®jE 

[o o 8 i] --Bj-aj^ffl^ett, 2tfcCDl/4fcgj£l 0 
2lr/12fc. l/4ttfi«l ORtfl 2lBfcWtfe*L5 

/4«**i 0<DftSfmk 1/4RS4R1 2^X44*2: 
©4^fttt*/2fcR££ftT^S. 
[0 0 8 2] l/4ft*4Rl 0W1 2CD#^CO^W 

i:1SJa*r«BPco5t^ttt©*-fASrn jc/2 (nteg 
mte^ 8 l£ J: o X 7L 5 7 r 9 7 ? — lelSE^ ©^ 

[0 0 8 3] ft, 7/7T-[ite : ?-8lC t J:oT4x.bn 

ores 2fl*rit&ni£«*. btiztiLmmi 2 & ic* 

[0 0 8 4] 0 2 3H*^(a5 /nfifote^-r^© 

©*8Hi!0gfii*ntbx, ai^fflft^p 1 tm2<D 

il^-T-P 2 b<D?$XC'J>i£< b t> 1 /v^^-^->y b 

[0 0 8 5] N (NHU^|V«) 

©7^V^5/M4 (#1, #N) dSKltfett 
TVn^o i (ittl^ i ^NSr«S7ti-fi») f |(D7>f 
^^.^5, M 4 (# i ) ^ttl^thm 1 cOii^P 

(# i) . ffiSifr&BP (# i) W7777-06^ 

FR (# i) «r<&tf. 

[0 0 8 6] ^<DRT^7fe^^^^^co^:ft:i: bT^Sai 
*©SS4#tt« x H2 2^S*L5nlSe*^-f^^© 
Sig^coKfi4#tii:s 7^^/M4 (#1, 
#N) ©*H^©aa*©JS*«rtti©ftt2:J:o 

[0 0 8 7] Will 0 2 4 CD (A) [Z.7jk £ti% X b 
IC S 0 2 3©^«36^7^^ 5^*51 ^*^aHfl*Oft 

S«PttS:^$3oo«Fitttj»dS^e > tvxvNS#-&, ^ 
fri: broSi8*©ttftWtttt3o©4Wtftj»©3Ri^J: 
oT^xLbtbScor, M2 4<D (B) 4 
^fS©®3i^©^S#tt^^^ - k S J: 5 left 



(11) 
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60 

[0 0 8 8] ^7^;l/^^yM4 (# 

i) (&&&1fc&fe&Oft<D*fa\Zmt£'&Z>tL*><0 
(#i) k s #tt*J»$rSil^Offl(D^r$3 
^aE<k**5fc«>o«BJffiBP (#i) Rl^yryf 
— EBE^fr (#1) i£WLTi^5fc Lfcas, &Stc 
JSXt\ 6 *>5VM*a«*TtSBP 

(#i) &tf7 7 7 7~[e]ig^FR (#i) «r^S&-T5 

[0 0 8 9] "BJSo^r 7r^0CftS:^5fc 

[0 0 9 0] i05feli77 7T- [§UE£?fr$*K ffl* 

[0091] tto-c, ttft%44M t r 

^^^t^-s^^w —a-*- at ship 

&R i km&tZ> Zkl^£Q7T y^T—mUih £#£51-^ 
[0 0 9 2] L^U ^^T#ILTJ3<^#M, ft) 

[0 0 9 3] ^oj: 2 &^^o^{K<^#&te. 7777 
[0 0 9 4] -tr-C, *»«OH*UV^16*IBTtt, 

[0095] ft, K«3t^iSS^VNT^t;ogfi$d5ia 



rims. a*b<r±, «iftv*2*»r±, «* 

[0 0 9 6] H25fl s *5&W^®ffl^TIBft«TXt7r 9 
^HffllE^-a 20— flUftWSr^WBJ-CfcS. «7 7 7 
9*— EMB* 3 2 tt, 1^7777— ©$£^FRfc5 VMS 

Pj$77 77-Hl6f8 t LTJBl^wfcJ&STSfS. 
[0 0 9 7] 7 7 77-0^3 211 &&yt^f&& 4 

i£, ««3t*3fefi4 ifc»urs:vMz:iB:S5i-a*«fc 

«»*BlJDi-5*^JBl^4 2Rt5««^4 3 £ x SK^ 
4 3IURIbtttt*:4';L&^SmKK4 4 k&*atto 
[0 0 9 8]8«fc*lfc|4.11:Lt, »<*iU9ttJL/c 

*8iRjaft$**: (G d B i ) 3 (F e A 1 G a) 5 O12 

[0099] ^f^fi4 1 <Dm&jjfanMx-&Ym 

fhz*sffxdiwc»s. W»4 5tt«**¥*S 
14 l&S»^5#if— A&aurv^. 
[0 10 0] H26H g]2 5(^^57 7 77^-0 

tm»*^jSS4 lombO^A&TJFBS & 

[0101] 4\ *^«^4 2<D*lcJ:oT«ft3te^*S 
S4 1 \Z.1Ut**>0 b^5 1 #ftftlS*b-a^S»fi\ 
3t^3ft* 4 1 <omVc^ hA4±«F* 5 2t^^i:5 

[0102] ^lt, «x.rfc^ttlB"CiK»ft**^7 

777^0e*^#^nTV^t)OitS o 3 

1»TJ<5 3 4>'frjA'<4' hA^&5 0 ^0^«54|: 
J: 0«MWfe^*§*4 1 fcttBMt'** 5 j6S£C5o 

BWfc*<* stasia* h/V5 4\ttWC¥ffT*i> 

[0 10 3] ««5t^«SS4 
5^tV>oT, ^*¥feS4im57777- 

7 7 7-0gft ^SKWkO^fi] ^^ttft^ffi] t <^Bi 

[0 10 4] HP%, «ft^<^ WV5 2*5^CTV^5^ffi 

CO) fc»LtWb^? hA/5 50Z*»5 6**'>U 



(12) 
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v>5#«W\ ^#cD7 7 77-06^a^£<&5tf>-e 
[0 10 5] ^(onffi&m^&hh, 77 77-[el6fl 

<D^tm<o^mm\^m^x^\zmfs t yt^m&4 1 <om 

[0 10 6] »iaE««EK4 4^fe«W&Six5Kib 

mS£^g-r5^T. 777 7-06£ SrigSBnW^fi. 

^•sjIBt? L»>fc«*tt<z>B5V ^^^7 ^ congas 

[0 10 7] i$ot x :©i5ftflJf77 77 f -|llC^ 

[0108] m 2 7 te N *«M^affl-sifBftfl&^7 r 7 

7-0^3 2' Sr*HiaT?*>5. 7777-[Hlfef3 
2' dS0 2 5|^Sil57777-|Hlfif3 2 
^CH, 4 10»^a»fcfc£^fc¥frft 

?I6 1W6 2^MU fttf— 3 

16 1M6 2£®ig-f5J: 5l-LT^5,£-e&5o 8§ 
ot, *^K54 2fcJ:5«#<D*|p]£««:&4 3\Z£ 

r*K4 5° «#ltvn&. 

[0 10 9] ^2 8ti x ID 2 7(^^^5 7 7 77-0 
(tef3 2' l^*5V>T««3t^*4 1 fcl-$-*_fc*u5«J?. 

[OllO]m4 3ia9W0^5^H «f» 

7 i^$ns»t>ft7 2-e^$tts^ffio«sa 

4 2(JiJ:5Pn*Da#«r^LTV>5<, 

[0 111] ^^#^OVMTfi. ft^7 4 

[0 112] ^(^^947777-0^3 2&/8l>6 
:t4U, 7 7 77-06£oW^$Sffl£*#<-r5 
[0 1 1 3] (Si, «ft;©3ft*^*/N^ft5«F#7 8T?» 

£*t5#ti (iK^4 3ia5MD8^o©)R«) -e 

*^«^4 2^J:5Pn*D«*^K:^*tfCV><3 0 
[0 114] *3BMfcafflnIIBftJElJ:ffi«>^r 



^77 77-06^3 2" £^W-0-Cfc£o 7777- 
06^3 2" ^0 2 5^7 7 77-06^3 2 £^£5 
jflttt. El 2 5 <Dfc(K9&B 4 2 fctt;fcT«BW 81^ 

[0 115] B30I1 B2 9 \Z.7jk £ fhh 7 7 7 7—0 
6^3 2" fc*JV^««36*«»4 lfc**.btt5»J|i 
^tM^fSi4 l©«^fc:©*matWft*«:lftWi-S 

[0 1 1 6] El 2 9^)IWiia5t, 3& 
U<8 l|c:J:5R3liP«*«rPISEi-Sii^ 
-J§-9 l 75H9 4 5 fciil^fcS-offift«fcfc« 

[0 117] ^(DXb 3 ocomMJ&M^XZh, m 
5^i:4U^ 77 77-0fe^o^jSffiSr^Jc^: 

[0 118] 7 7 77-06^3 2" «rJB^fc» 

j;ot, **3t^*4i<D«<boz*»orti****. 
cr^S^fc^Sc #Jxtf. o° §r**i>£LT± 

4 5n° (nJig^lS) <Dg5HT7 7 77- 06£ £^ 
[0 119]^ot, 7777-06^3 2"^^ 

xiifi^ei^mrtiaot, 7777-0^ 
a*o o © t * fcaii*#Mfc i fef -si as. «x 

7777—06^-3 2" %*/X s rMZte&&h,1tm 
ofc££IC N 7777-06^^0° i££CDT, Si§ 

[0120] 03 itt*«fliaS»If*¥7>f;^o 
*i 0HJt»ttSr»+T«>S. i:o|tlBB«-ctt, H 
<ofi3t^P 1 &tffg 2 offl^P 2 t LT-ttt-PHttB 
5 < StttRi 2 1M12 2Srfflv^rv> 

5„ £*tf£fl£V\ *77^^123i, *77>f^l2 

3d^bttlt*tt^3t«r*©tr-^9^-^Sr«Jlbr 
(Mitf a ^-h tT) < £U<t£ 1 2 l 
feOvyXi2 4h < £tft£l 2 2fr»t>Otf— A&jg 
^5«Oi/yXl2 5^ ^Xl2 5Wi)* 

/U2 6 t&fWoW^KttTv^o 

[0 12 1] <Wfil2lS^12 2lt <£tft£l 
2 1 <Dm^RXJ^&^ : tth^tl< £l#£l 2 2<D/£S5& 
iWSgBlcttlpJ UJLo»iCr5ffilRl±^Sv>fcsFfT^4S 

±5teE«*3h,5. apt. < strai 2 utfi 2 212 



(13) 
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[0 12 2] < S tfK 1 2 1 ©**mBYifc¥tTT* 
5o B3t J ?-ttW< £tft£l 2 l&tfl 2 2C>SigW 

Al:45. r©tr— Atttr— A*£&*S#LTflF-f§-l 3 
0T^^ix5o t^l3 0|j:<Wgl2 1I^T 

toft^iia^s-ra^— ^ 131 ^g^ygtcte^-r 
5tr-Ai 3 2 b\z&mzin,Z>o 

[0 12 4] tT— Al 3 l&tfl 3 2tt*HSr4RBPX 

fttf— A 1 3 3RXfl 3 4td£5 0 tT— A133W1 
3 4 7777-Il6fFRiao-C4x 

[0 12 5] tf— ^ 1 3 3tt< £tft£l 2 2^*5V^T^T 
O^^^S^^^^tL^^^^^lf-.Al 3 5 

RIM 3 eizftMZtiZ. tr— 3 4tt< *o«i 2 
2i^v^r^os^*^^^{-^^ttffi^^-5 

bf-A 13 7 13 8 lC#8l£*X5o 
[0 12 6] tT— J* 1 3 5 75M1 3 S^tl^tl^lfX 

%itmvr<Dmm&T*\z< stjsi 2 1^12 2©« 

aO«««1»S:%*-t"5i:. ^A13 5Wl3 7(i 

sv^wrc&o. tr— j* 1 3 6St;i 3 snxv^sp 

fT*C^V\ t^ot, ^ 1 3 5^1 3 7*:Jt£l/>' 
Xi 2 5^i: DJR^a^^t^T'f^i 2 6<DEh&mz- 

[0 12 7] tT-Al 3 5»U«13 7©^;V 

✓s°!7 — i: fcT— 1 3 6RTfl 3 8<D ^1^17 — <E>ifc 
\X 7777-0BFR(aoT4i^57777 

-®mmz.»&i-z>. m*-\?, a 133W134 
#*ftWtr-A 1 3 1 132^ cffi#ffi*r*rt- 

61j»fi3fe-C*)S«^i-«> t^l33Ml34<^) 

tivetu^ffl^tr-Ai 3 5&tf 1 3 7ic**Six5. 

[0 12 8] bf— .A 1 3 3&tfl 3 4&*:tl?fr 

tT— A 13 1 RTf 13 2 C0ffi3feBlcH3^3ffi3teE*r«" 
•*-6iM»ffl*-C«>5*fr&W^ tf-A 133M134 

»*ft«x£»tr— ai 36Wi 3 8^ae»$ix5 0 

[0 12 9]-^ 777T-[H]ei : -FRiaoT4x. 

tf— Al 3 5^1 3 7(0 h — 11 % If— Al 

3 0OiB*tt»^fiS#UftV\ t^l35Wl37 

h — * /w< y — b ©Kfti:«St -5 - t r. *t 
[0 13 0] «toT, r^Miia^^:, "I**^ 



[0 13 1] H3 2tt#«MfcJ:«Rl**^7-f^O 

mi iHJ6^ffi*^-f-0"C*>So ii^ffl* 

<£>< £tft5l 4 2&TJ*1 4 3#fflV^ftTV*5 0 
[0132] < $T*E 1 4 1 ©ffljBa^JlEaJtt-ttt-e^ 

< ^u^ts i 4 2 ojsasRt/nfflj^r^ u < siwb i 4 

3 OH$I5S:U 5 J£giSH^:^^< <StMR 14 2 

[0 13 3] ^:UT, < StflEl 4 1, 14 2RXfl 4 
3cd< *tWISr*tt«eix0 l, 0 2M0 3tU <£ 
14 1 RXf 14 2 ditu < Stfte 1 

4 2RV l 4 3BBoE«ISrd 2ii-*iS^ &<D2o 

[0 13 4] 

02 = 61 + 63, d 1 sin6 1 = d 2 sinG 3 

<^«i4i ^f«liYil^ft-efc o v < £ tffi 

I 4 2SO«l 4 3(D**«lttlV>|J:¥ffT*)5o < 

S14 2W1 4 3©)tfttimM[:Wt*cfc 

So 

[0135] |g 3 1 OSa6»«-Ctt, < SIMR 1 2 1 & 

^it5/cfolc< StMRl 2 lfttfl 2 2H0Efe*rJttt 
(fcte*<*#»*»ftlr\ 8ot, tT — J\ 1 3 5 RTf 1 

3 7BOE«t>tt«Eft**<ft9, 2 5^1 

[0136] B 3 2 <OHJ6Jgffi^ J: w^X 1 2 

4^fe<OhT— ASr< £tfi£l 4 irffl3fc#«LT< £tf 
ffil 4 2RX*1 4 3fci:D«***Ufefc*te % < £tf 
Si 4 s^bffl^i-S^iB^&^S^il^K^^* 
Ktttatf— &i"SO-C H rtt&SrUVXl 2 5fcJ:0«* 
<D$SL&<D&m Sr« t A, if g It 5 ^ ft U!i«* J: < * 7 

[0 13 7] H3 3tt*36W*ciJ:S^TaE3te^7-f/^^^ 

II 2SUt*ttSr^-fH-Cfc*. -^"CH, Siofi* 
^-P iROW2o«^P 2 i Lr*H*i^«JH»r»W 
^6>ft5¥tEl 5 lRXfil 5 2^ffiv^b^^rv^-5o 

[0 13 8] ?tel5 1RXM 5 2©ff*tt«fbV\ 
tSl 5 l&tM 5 2 ixH SV^ilXL 

[0 13 9] ITOWl 5 lRT^l 5 2^ 

ttr^g^^o 2 3aASMBft>&tt*i 

$ttfc3tHs i/^Xl 24(Cl«t 0-t<Otf— A^°7>— ^ 

5 0 tf — A 1 6'OttsptRl 5 liC*5V^^O^j»XtJ5 



(14) 
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#gf££*t5o tf-Ai6iWi6 2(j:IvM:¥fT-efc 

So 

[0140] bf-A 161^16211 ^SHPrtSB P 

t^l6 3Ml6 4i:45 a lf^l6 3Ml6 
4 ©fi3ttttttt7 r 77-015^ F Rl: i o T4t btl 

[oi4i] tr— ^ i 6 3n^ptsi 5 2^^v^•r ; eco^ 

^XT^S^itft^a-rStf-iN 1 6 5&U<1 6 6K. 
5MKStt5. tT— A 1 6 411^1 5 2te*5V^'t<0t!f 
3^&t^»*3fe»fc«a-*-5tr--Al 67^1 6 8C 

[0 14 2] spffil 5 lfttf 1 5 2ttSV>^spfT-C*>«9 

tf' — A 16 8 fcl— ftf*, «ot, tf ~A 16 5 fttf 1 

2 6l:AMS*5:fc#-C*5, 

[0 14 3] f^l6 5Rt;i6 80b-^ 

✓<17— fc tf— A 1 6 6M1 6 7 ^/w<y— coit 

tt, 7777-lH]g^FR{aot4i^7777 

[0 14 4] — * N 7777-0fe : f-FRi:J;ot4x. 

tf— ^ 1 6 5&tM 6 8 CO h — */W<!7— te N tr— ^1 
6 0Ofi**tlfi^tt«#U4v\ t-Al 6 5M16 

8 co h— ^/w<7- - tnz. 

[0 14 5] tfcoT, roUffi^ffiiCio-Cfc. 

1/2 ft*ffisr(+*o«j^»*t s r. t^xvu* commm 

[0146] 03 4CO (A) (B) 

T?£>5 0 03 4CO (A) {^$;h,-Cl^5cOte x 0 3 1 CO 

»ioSHW»»:»a:u»!), 03 4co (B) 

[0147] 0 3 4 CO (A) til, < £U*tK 12 1 

l 2 2O*^©0i3ft»«lft«*>5VMi<$iW*«:e' t? 
4>5 X tf-Al 3 5»tf 1 3 7lil/yXl 2 5ia9 3t 
2 6 ^t^O^LTt'^ 1 3 6^ 
1 3 8f43t7r-Y^l 2 6 fcttj|fr&bftV\, 
[0148] [3 3 4 CO (B) ic**£*b<5J:5 

21' M12 2' Sr/BV^SfcOi-rS. rcOt%, < 
JW122' d»6tttr— M13 8' j&Sffl 
^LTV^o tf— A135' JUM3 7' UllftCli 
^fflSU^Xl 2 5fc±9*77^1 2 6l^f5 0 



i>tr— Ai36' wi3 8' co— Uh^tyr^f 2 
6^«*i-5^tJ3in*v\ t> b* 5 -Cfcttti, IS 2 CO 
ffift+P 2 £ bTft5MKfc?*JBv\fcft>& l^co^a* 

[0 14 9] tf-Al 3 6' Wl 3 8' <D—U&ft7 
7^^12 6l:^f5*tt^ *77^12603 

a > f s i n 6 * T^X.^tb5c 

[0150] ci ^ffifz-r zzt^xv, 120s 

«T-P2fcbT»5Mi* : f-S:«v^«>i:nbj:5^ *J 
BLfc* ©IOt*«lfcaE<3v^XlftWbfc*, 
*WWS:SBfcbTt>J:v\ 

[0 15 1] 

[Bi] Hitt«JB«^-f/^ (t£3fcftW) ©tftWH-e 

[0 2 ] 0 2 CO (A) &tf0 2CO (B) tet£5feC0aJ^£ 

[0 3] 0 3 CO (A) StfH3©.(B) tt**$iXXV^ 
5^««*7>f^©»tt0«S:ttWtSfc*©a^fc 
5 0 

[04] B4ttHl^StLS«Ji9f7^^^oa5«-Pfl 

co{4g n« £ r *> 5 . 

[0 5] H5tt-*H*-Cifi«StL*: (l/A) ©ttW 
[06] @6lii4^^0$:»^«t#O 
[0 7] 0 7 co (A) &tf0 7co (B) tt^JvWwWK 

p^ias^*f7 >< >i/> cos 1 at wis 2 ssjfijemsr^ 

[08] H8tt*»W^J:5Rr3C**7-f^©#Jtlfi 
[0 9] H9H:aa*ottJM*tt©JBio«Sr^+^9 

7Tfc5. 

[010] 01 ona5cffift©ttWHr*>s. 

[0ii]0i 1 ttaBB*©*«»tt«>JB 2 ©WtrSi- 
[012] 01 2 co (A) RXtBli 2 co (B) 
[0l3]0i 3ttSffl*<o»ft«tt<D«4<o«IS:^i- 

[014 1 01 4 CO (A) JUWai 4 CO (B) tt-ttb-t 



(15) 
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[01 5] Ell 5ttSi8*^tt*«ptt^*5 0fia|Sr^i- 

mi 6] 016 ttais*otts«?tto» 6 com&^-f 
imi 7] 01 7i4*««teJ:s^r***7>r^«>JB 
[0181 018 tt3S«*<0Kft«Mi<0JB 7 offl 

[01 9] 01 9tt*«W^J:5-5r^^7-<^^SB 

6 jm#«Sr«-*-B-C*>5. 

[0201 020 ii8»*©»*«Ftt©« 8 co^J^r^i" 
0~C£>£o 

[02 ll 02 l *i#3S9Jfc: J: S^r*3K»7 

7 j06»«Sr*-rH-C«>a. 

[02 21 0 2 2 tt*»Wfc± 5^31*7 -f^©fS 

8 Wt»««:*^-H"C«>«. 

[02 3J 0 2 3tt*»Wtc:j:Spras*¥7-<>rv^co» 

[02 4J 02 4<D (A) &TJ<0 2 4 CO (B) 1*0 2 3 

[02 5] 02 ■5«tf*Wfc»B^f&fc:7T me 



[0261 02611025 |;L*5tt5«»&lJWfc©tt9J 

0-?fc5 o 

[02 7] 02 7tt**W^®^^II6*fl&^7T77 ? — 

[0281 028 110 27 iz:i3»ta«WRwa«k^ttM 

0T?&5o 

[0 2 9] 0 2 9 0*siWl!:aiffl^rtB*Kfc«hO7T9 

[0 3 0] 0 3 ORB 2 9t2i*3lt5«^2SlWK{k<©ttW 
0-CfcSo 

[03H 03 itt*as«^j:s"sra£3te#7>f^«>!B 

l oiefcjglBSr^i-B-Tr*>5. 
[03 21 03 2tt*8WK:J:5flI««»7-f^©J(5 
l 1 3Wt«IB«r*+B-C*>a. 
[03 3] 0 3 3H*^ia5W»7^;^(0g 
l 2 5tJ»»»S:S%i-B-C*>S. 

[0 3 4] 0 3 4CO (A) H0 3lii:*W£t5Bl$*f 
A^fc*W-B"C*9* 0 3 4co (B) tt44B91fcJ: 

[fflF^Sft^l 
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P 2 ffi 2 C0^3t^* 

B P ^HJTtS 
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[0 5] 



1/A-a A + b 
a= -4.165 X 1<T 7 
b= 1.291x10" 8 
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\ms 3] 

taunt*? « ^0*1 zzMBmttTFL-r h 
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[03 4] 




